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Leaving an Interval in Limited Playing Time 
David Heath, Cornell University, Ithaca, NY, USA 
Robert P. Kertz*, Georgia Institute of Technology, Atlanta, GA, USA 
A player starts at x in ( -G ,  G) and attempts to leave the interval in a limited 
playing time. In the discrete time problem, G is a positive integer and the position 
is described by a random walk starting at integer x, with mean increments zero, and 
variance increment chosen by the player from [0, 1] at each integer playing time. 
In the continuous time problem, the player's position is described by an Ito diffusion 
process with infinitesimal mean parameter zero and infinitesimal diffusion parameter 
chosen by the player from [0, 1] at each time instant of play. To maximize the 
probability of leaving the interval ( -G ,  G) in a limited playing time, the player 
should play boldly by always choosing largest possible variance increment in the 
discrete-time s tting and largest possible diffusion parameter in the continuous-time 
setting, until the player leaves the interval. In the discrete time setting, this result 
affirms a conjecture of Spencer. In the continuous time setting, the value function 
of play is also identified. 
Some Stochastic Control Problems and their Applications to Inequalities for Diffusions 
Gareth Roberts, Warwick University, UK 
The problem of controlling a Brownian motion with a process of bounded velocity, 
so as to minimize certain functionals of its path, is considered. In particular the 
functionals 
E[f(x,)], E[f?e-~'f(xs) ds I and E[ f f f  I[xs>t]ds], 
for symmetric, increasing for x I> 0 functions f, are minimized. Stochastic bounds 
for a class of diffusions are thus founded, and this result is generalized to n- 
dimensional processes. Similarly, stochastic bounds for T,, the time Ix, I spends above 
a certain level are found for the same class of diffusions. Explicit solutions are given 
for the first two problems. 
Optimal Switching between a Pair of Brownian Motions 
R.J. Vanderbei, A T& T Bell Laboratories, Murray Hill, N J, USA 
Consider a pair of Brownian motions Xs and II, on the interval [0, 1] with 
absorption at the endpoints. The joint state space is the square E = [0, 1] x [0, 1]. 
The time evolution of the two processes can be controlled separately: i.e., we can 
let the Xs process run and freeze the Yt process to obtain horizontal Brownian 
motion, or we can let the Y, process run and freeze Xs giving us vertical Brownian 
